Force plates for human movement analysis provide accurate measurements when mounted rigidly on an inertial reference frame. Large 
not sufficiently rigid. Here we present a linear model to predict the inertial and gravitational artifacts using accelerometer signals. The model is first calibrated with data collected from random movements of the unloaded system and then used to compensate for the errors in another trial. The method was tested experimentally on an instrumented force treadmill capable of dynamic mediolateral translation and sagittal pitch. The compensation was evaluated in five experimental conditions, including platform motions induced by actuators, by motor vibration, and by human ground reaction forces. In the test that included all sources of platform motion, the root-mean-square (RMS) (Hessling, 2009;  Dixon, 1990) .
The work presented in this paper will be applicable in those fields as well.
In principle, the inertial and gravitational forces can be estimated and com pensated using rigid body dynamics. This requires knowledge of the mass, iner tia matrix, acceleration, angular acceleration, angular velocity, and orientation of the frame. This has been successfully done for one-dimensional linear mo tion such as in materials testing or a sliding force plate (Hessling, 2009; Dixon, 1990; Pagnacco et al., 2000; Yang and Pai, 2006) . While it is straightforward to extend this approach into a six degree of freedom (DOF) load measurement, it becomes impractical due to the requirement to estimate full 3D motion rela tive to an inertial reference frame, and the use of nonlinear models (Berme and Guler, 2012a, b; Hou et al., 2009; . Furthermore, mass and inertial properties of the frame must be known (Preuss and Fung, 2004) . Some of the existing methods neglect the effect of rotation and are limited to compensating for errors due to vibrations within the building or floor (Boschetti et al., 2013) .
In this paper, we introduce a simple linear, accelerometer-based compensa tion method for a fully general inertial and gravitational compensation of force plate data. The linear model is based on the principle that an accelerometer directly measures the inertial and gravitational force on its internal test mass.
With a sufficient number of accelerometers, attached at different locations, the total inertial and gravitational artifact of all mass elements in the moving frame will be a linear combination of accelerometer signals (Zappa et al., 2001) . The method will be presented and evaluated on an instrumented treadmill in various experimental conditions.
Methods

1. Compensation Method
In a 6-DOF load measurement, three-dimensional force and 
The calibration was coded in Matlab (version 2016a) as well as in C++. In
Matlab, QR decomposition was used to obtain the least-squares solution, which is implemented as the ''backslash" operator:
In C++, model coefficients were determined through linear regression using the Shark library (Igel et al., 2008) . It was verified that the results were identical in both implementations.
Experimental Validation
Experiments were performed on a split-belt instrumented treadmill capa ble of actuated mediolateral translation (sway) along the X-axis, and sagittal pitch in the YZ-plane (V-Gait, Motekforce Link, Amsterdam, Figure 1 
3. Sensitivity Analysis
To assess the importance of inertial and gravitational artifacts and the ef fectiveness of the compensation, we used human gait data that was collected on a stationary instrumented treadmill where the artifacts were negligible (Moore et al., 2015) . A standard sagittal plane inverse dynamic analysis was performed (Winter, 1990) (Preuss and Fung, 2004) .
A similar accelerometer-based method was described for an application where load cells were used to determine the location, where a computer screen was touched (Roberts, 2006) . In our application, the mass of the moving frame was, however, much larger. With a mass of 150 kg, an acceleration of only 0. 01 ms-2
(1 mg) is sufficient to induce an inertial artifact of 1. 5 N. Reducing the artifact to this level required accelerometers with sufficient accuracy and resolution.
Tests were performed on a system with two actuated DOFs (pitch and sway), (Challis, 1995) .
Conclusion
The 
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